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m EXPERIEHGE WITH HELICOPTERS.* 
By Etienne Oemichen, 

1 am plea-sei witli my experiments, though I am hut at the 
heginning of my research, . Much remains to be done and I hope 
for success, though I }cnow that there are many difficulties to 
be overcome, When I think of the difficulties already surmount- 
ed, I take courage. 

In order to give a dear idea of the beginning of my --vork, 
I must mention the tests I made with my helicopter No. 1. I 
balanced it ^Ith a ballonet of 144 cubic meters, developing a 
total lift of 70 kilcs for a machine of 340 kilos. With my de- 
vice, I was able to make nearly 80 flights. In no way could it 
pretend to the title of "airoraf t, " The engine was a ten year 
old model, the po'.~er transmission was elementary and precarious, 
and the whole formed s imply an experimental device, in no way 
suitable for sporting performances, but siinply for experimental 
purposes. 

The real research work began with my helicopter No. .3, which, 
though more ccmplete and nearer to a practical solution of the 
problem, is still very imperfect, in view of all the requirements. 
From November 6, 1923, to January 15, IS 23 (the second anniver- 
sary of my first attempt on ray first helicopter) , I succeeded in 
* From "L'Air," January 20, 1933, pp. 9-10. 



making about thirty f ligiits with the new one and was able to are- 
wain stationary at a fixed point fox 2 min, 3? seo. , at heights 
of from 1 to 3 meters* I ms also able to malse horizontal flights, 
limited only by the size of the field to about 80 meters. These 
experiments, howetrer, are to be oontinued on a larger field. 
This helicopter vsa,s designed fox certain definite purposes decided 
upon in agreement with the Service Technique de 1» Aeronautique, 
for ^hich I am now working with the support of *l6ssrs» Peugeot. 

The objects to be attained comprise the power to remain sta- 
tionary for five minutes and to make a closed flight at a low al- 
titude. In order that our whole attention could be given to 
these two points^ we purposely put aside the question of descent 
with engine shut off,. This question will be investigated later 
on another helicopter which has already been designed. A certain 
degree of safety has, however, been assured by the use of the 
gyroscope. In case of engine failure^ the gyroscope comes into 
play, insuring safe descent from an appreciable height which can 
be calculated. This height is about that at '-Thich the required 
performances must be carried out. 

I hope soon to be able to work at the problem of horizental 
flight. I have already made short flights in a straight line 
without any difficulty. My helicopter has consjuderable reserve 
lifting power and can- carry three men, 30 liters of gasoline and 
all equipment required for a 45 min, flight, I am xiow adj-usuing 
more accurately the pitch of the propfcllers in o7?der to ob+ajn 
better stability. As a matter of fact, there is an overweight on 



the riglat which -jrorries me. Up to now, I have used ballast for 
balanoing, but I th3.nk it would be better to hs-ve the ri^cih of th* 
left propeller 5/10 or 6/30 aegree less than that of the right. 

If the weather is favorable, I hope to make five or six flig' 
within the next two weeks and to solve the prcbleia Of remaining 
stationary in the a,lr for five minutes* On ay No. 2 helicopter 
I have been in the air altogether over twenty minutes, I expect 
to make rapid progress -^Then I have a larger field to work on, 

Desoription of Oemiohen'-Peupieot Helicopter. iifo^ 8 . 

The framework is of duralumin tubing formiDg a large cross 
with arms of unequal 'length. The axis of the long arm, or longi- 
tudinal axis, represents the body and defines the main direction 
of motion. At the Jfour points of the cross are placed the lift 
propellers and the traction propeller. 

The centrsi'l cage contains the engine and the stabilizing or- 
gans. The driving force is supplied by a 130 HP, 9 cylinder, 
Rhone engine, type J, modified to function with vertical axis. 
There are two gasoline tanks, together holding 60 liters. If the 
helicopter takes an inclined position the connection bet'ireen the 
tanks is automatically closed. 

The whole framework is supported by an undercarriage consist 
ing of: 

1st. Four footballs in cup-like holders of shcjet duraliomin 
placed tmder the four feet of the central cage> 

2nd. Three-jointed skis ending in jointed shoeia and suspend 



ed bj shock absorbers of elastic cord ( sandows ) , 

3rd, A pair of b3...1l3 ijla.ced forT/£,rd on a fixed shoer 
The whole helicopter in wo.rl:1 ng order j, -feighs 850 kg. in- 
cluding weiglit of pilot, 

I - LIFT. - Lift is obtained by means of four propellers grouped 
in pairs, lateral and longituainal^ with respect Its diamsters of 
7.5 m. and 6.4 m. These four propellers revolve at the sa,aifo rate. 
They are of the Oemlohen "recuperation" type. The propellers are 
counted on special cone hubs with bail beatings ao arranged that 
the entire load can be carried by one blade only* The power is 
transmitted to the propeller by four tubular shafts placed in 
pairs at different levels and starting from a central case con- 
taining gear -ffheels, . 

IT - STABILIZATION, - Stability is mainly assured by a gyroscope 
keyed to the engine sha,ft and revolving with a maximum rim speed 
130 saeters per seconds This device suffices for stabilization, 
when there is no i^rind and reduces the oscillations when tlie at- 
mosphere is disturbed. 

Lateral and longitudinal stability is provided by a group of 
'four variable pitch propellers placed one at each e:ixreffiity of 
the framework. These are all controlled by the contro]. stick in 
the pilot's cockpit. The pilot can increase or deoreace the angla 
of attack of the blades of these propellers at will^ thaa increeo' 
ing or decreasing the effects of traction of the priixcipal propel- 
lers. This device thus enables him to create righting couples of 
variable intensity, either to right the helicopter when the gyro- 



scope is insuff icient to preserve equilibrium, or, on the contxar> 
to give the heXioopter a certain angle of attack.- 

III ~ HCRI20NTAL FLlG-HT is obtained by a tractor propeller placed 
forward, TMs propeller is being constructed and is to rsplace 
tte.one now used, which lias a fixed pitch. The new one will have 
adjustable pitch and by means of a pedal the incidence of the 
blades can be changed so that the pitch can be ad;}usted either 
positively or negatively. At ze'zo angle of attacsls, the propeller 
has no effect. If the pltdh is increased. It dr^ws the helicopter 
forward; if decreased, the helicopter revolves in the opposite di- 
re ction. This device is intended to control the traction 6r to act 
as a brake, as the pilot may deem necessary, 

IV - DIBEGTIONAL CONTROL. - 

a) For horizontal flight, directional control is assured by 
a pair of rudders behind the tractor propelier and con^crolled at 
present by a pedal. Later, they are to be controlled by a lever 
placed on the control stick, 

b) Lateral control is obtained by a pair of horizontal pan- 
els which deflect the movement of the forward propeller (diameter 
6. 4 meters). These panels are controlled in the same way as those 
for directional oontrol. 

Ihen the control is by a hand lever, I shall be able to oper- 
ate the directional control by merely giving a slight turn to the 
knob at the top of the control stick. In horizontal flight, steye 
ing is accomplished by means of the panel rudders behind the trac - 
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tor. If the belioopteJ? .sta^tionary, the vertical cxixrents ore- 
ate<4 Of the forward propel lea? and deflected to the ri^t or left 
hy the panel rudders, cauae the helicopter to tura either to the 
right or to the left* 

V - rnnnO'Smi STABILISAflOK.- The antirotary couples produced 
by the action of the gyroscope and engine which, together, may toe 
compared to a single propeller, is counterbalanced by a propeller 
•fl-ith a liorizontal axig and a long lever arm oont rolled by being 
geared to the shaft of the 6. 4 m, f ormrd propeller* 

The helicopter as it now stands only marks a step towards the 
final solution xvliich I shall endeavor to discover. 

Translated by Paris Office, 
national Advisory Cbmiaittee 
for Aeronautics... 



